The identification of a lysine residue reactive to pyridoxal-5-phosphate in the glycerol dehydrogenase from the thermophile Bacillus stearothermophilus.
The glycerol dehydrogenase (GDH) from Bacillus stearothermophilus is inactivated by incubation with pyridoxal-5-phosphate (PALP). The complex formed between the two can be trapped by reduction with sodium borohydride to yield a protein with an absorbance band at 325 nm and a fluorescence emission band at 430 nm, typical of trapped pyridoxal-5-phosphate moieties. Total loss of catalytic activity of the enzyme is associated with the modification of approximately one equivalent of the reagent; the incorporation of the reagent and the loss of activity can be prevented by the additional presence of the oxidised or reduced coenzyme. Peptides derived from the labelled protein have been sequenced and have identified Lys-97 as the reactive residue. Site-directed mutagenesis had been used to replace Lys-97 by a His residue. This mutated enzyme has no catalytic activity and fluorescence spectroscopy studies suggest that it is unable to bind NADH.